TECHNICAL PAPER to be presented a( the US-USSR Seminar on "Fracture of Composite Materials" Riga, USSR, September [4] [5] [6] [7] 1978 1a+^itl,:: ll,t lint+lt +1:\ in (IIIs 1>:Il ►t`r. :;W.nll I%'Ant 444111 rtl ► utitln tit thr thr( 1 ►` 111.1)4+1, 1 W al'C11ti tit t'0111110;:tit` 411 1 01ailics I . t l mposli4' III it' rt+nlecliallit's, composite ^1^^'1,^► -nu`t'llallics arni latninalt • Ihl,tlr\1 It , till , ti4 \4`1t 1 11nlrnt tit tt`St 111t • II1tlds art` Illustrated \\'till :all,rtl,ti r\an11 1 1l,:. 1'114' :;4`ll,t'il,ti l,\:11111 1 14`:: art , Iiitlitt`► i it ) IIlt1:a \\ till which the .1111ht t r aa: , I+t`r:a,liall\ 111\'t+l\4 • ti. 11"we\• l,r, these , l,\atllpIt's t't ► \'t`1' t't 1 111r0 11111t i lls t ► \'t`1' .l him , :pall of about It`I1 \'t`.11'S :Intl 4':111 1 14` t't111N1'it`l'l,lt .1s l it `i111; r1 , 1 ire st , lit .IIIve tit lilt` t't ► I111 , 1l t ntit ► 11 411 t't 1 111l it'sitt` lliccll.illlt':; It , 1111, 1l,\ l,lopilil,nl tit rtlnlln+:;itl, tl,:;l 111rlllods I ' llt' : , IV`t'ltlt' 1`\.i1111 ► iv ., de's 'rite t't lilt ributtolls ;11411 Is critt`ria lt l l' SO-; , It't 4111, 1'4 1 :•lll 111.1(rice. ; tor t1111 ► rt ► \'t'ti Composite slrt`n l :th. tit` to At -axis tt`11?; 111' 11`.`; 4. 1 1 1'0t't'tillrvs (III' t'0Illtl'.111'111). hybrid.-all'; tilt , 4'011t'4 1 I It of 11redllt't`ti 11(`11(11111; 1,i :ltilttl,`." 1'114 • lll,rt ► nl,nl colill ►t l slll, nll,t'hanit's l,tlnatlolls a:,:,t,t'l:ltt`ti \\ith l,at'll t't 1 11trth1t41t+11 al't` I',l\'1`11 and 711'4` :;1ippit'llienit`41 1 1 1' tal/tllar .111'1 t i t' 1' .ra1111-14'al data \\'hi:'ll Muslralt' 1114' S1);illtIC;lIlt'l, tit 1111' contrill;Illoll 
Compressive and Intralaminar Shear Strengths
Stress-strain curves for high and low modulus matrix resins are shown in figures 1(a) and (b), respectively. Also included in the figures is ths, stress-strain curve for a unidirectional composite tested in the transverse direction. It can he seen from figure 1 that only the initial portion of the matrix stress/strain curve is utilized in the composite. The notation to be used in subsequent discussion is defined in figure 1. Note that the matrix limit strain, t mpT' is taken to be the pxhint at which the matrix stress /strain curve exhit^its a pronounced nonlinearity.
The governing micromeclimics equations are from reference 1:
Trwisversc tensile strengths (S(22T) E m 1T S (22T = ji22T ^-E (22 (1) 
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Transverse compressive strength (Sf22C) S-; The IED of composites with an E f/E m ratio greater than 20 is approximated
with an approximation error of less than 5 percent. The variables in equation (6) are as follows: k and k denote void and fiber volume ratios, respectively; OfT represents the in-situ fiber strength efficiency which reflects the fabrication process. The subscript f refers to fiber property.
The important points to be noted in equation (6) are the quadratic dependence of the strain energy density on the fiber strength S T and the fabrication process variable O; T. For a high impact resistance composite, equation (6) imposes the following requirements: a high strength low modulus fiber, approximately 100 percent fiber properties translation efficiency, high fiber volume ratio, and low void volume ratio.
The transverse IED is given by where the notation has been defined in equations (1) to (3) . As was the case for equation (1) , the important resin property for transverse IED is the modulus (Ens). The ranking of IED of Val-IMIS composites predicted using equations (ti) and (7) are compared with p leasured data in `'(11 = aexx Cos 20; a (22 -`'c-xx sin2d; "(12 -acxx sin20 (7) and the two dimensional failure criterion
The undefined notation in equations (t;) to is as follows: c denotes strain; which is equal to acxx in equation (7). The material axes stresses from equation (7) are, respectively: cr = 333 MPa (48.3 ksi); a L22 = 10 MPa (1. 5 ksi); and ak i2 = 59 MPa (8.5 ksi). The strengths are: S f 11T = 563 MPa (81.7 ksi); S f22T -28 MPa (4 ksi) and S 112S -52 MPa (7.6 ksi). The parameter K fi2 = 1. 44 from reference 3. Using these numerical values in equation (8) 
Criteria for Configuring Hybrid Composite Laminates
The iilflllence of the constituent plies on the section properties and thermal forces of hybrid composite laminates is best illustrated by briefly examining the general LLT equations for determining these properties:
The notation in equations (9) and (10) l'he etluatioll to predict pIy streets is obtained by nlultlt ► lring equation (12) with Ule ply stress-strain relations and lecoulitint: for the fret tht,rmal strains.
file I't`sultln t: matrix t,tlu.tllon may t ►t, . \presstd as follows:
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